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a pl ura li ty of vias positioned to sequential^ connect an 

end o£ individual upper plates to individuai = - 

o provide a helix structure centere<j _ - 



a plurality of secondary plates bedded into the helix 
structure which are parallel to the transmission line- 

at least one capacitive element electrically connected to 
one end of said helix structure; nnected to 

at least one resistive element electrically connected to a„ 
opposite end of the heli* =■-„„... „ onnected to an 

tne helix structure from the at least one 03 
capacitive element; and 111 

w 

a ground layer positioned below the plurality of H 
interconnecting iower plates and above the plurality of 1 
interconnecting upper plates. 



2. (Once Amended, A device as in claim !. wherein ^ >t 
least one transmission lin e. at least one forward coupler, and at 
least one reverse coupler are microstrip resonators. 

3. (Once Amended, A device as in claim 1, wherein the ^ 
least one transmission line, at least one forward coupler, and at 
least one reverse coupler are stripline resonators. 

4. (Twice Amended, A muiti-element directiona! coupler 
used with a multi-layer printed circuit board comprising- 

a fxrst coupxing structure connected to a radio frequency 



source; 



the f 3 T a " ty ^ S£COnd C ° UPlin9 StrU " UreS P-i"oned above 
the first coupling structure; 
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the f " T 3lity ^ third C ° UPUn9 StrUCt — P~itic~- be!o„ 
the first coupling structure; 

the ol P T-T ty ^ Vi3S f ° r — ^1*-! segments of 
the pluralrty of second coupling structures with in<Ji 

segments of the plurality of third coupUng structures so 

rr : heii r m ™ ^ - c. tmd aroun ; 

the first coupling structure; 

a plurality of secondary plates embedded into the plurality 
of second coupling structures; Plurality 

of thL Pl c7T Y ^ SeC ° ndary Plat6S «*•«- ^to the plurality 
or third coupling structures; 

a ground layer positioned above the plurality of second 
coupling structures for providing isolation; and 

a grou nd layer positione d below the plura lity of third 

coupling for providing isolation. 

5. (Unchanged) A multi-element directional coupler 
according to claim 4, wherein the first coupling structure is a 
RF transmission line. 

6. Unchanged) A multi-element directional coupler 
according to claim 5, wherein the RF transmission line is a 
stripline. 

7. (Onchanged) A multi-element directional coupler 
according claim 5. wherein the RF transmission line is a 

microstrip. 

8. (Unchanged) A multi-element directional coupler 
according to claim 4, wherein the helix structure is a forward 
power coupler. 
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9 (unchanged, A muiti-element directional coupler 
accords to claim 8, wherein the helix structure 
power coupler. n rev erse 

10. (unchanged, A multi-element directional coupler 
according to claim 4. wherein the D luraJ n > f 

into the plurality of ;:::r piates 

— with the first couplin p g zzizT 5 are 

11. (OVice Amended) A multi-element directional , 
according to claim 4, wherein th. m lrect ^nal coupler 

tedded into the ^J^^^* °' 

Positioned parallel with th e f C ° UPlin9 ™ 

anel with the f lrst coupling structure. 

~~ ^^^e-Amended) A radio "frequency (rf) do _ ~~ 

device comprising: P W6r cou P 1 ing 

a P piie a : i::::™ transmission ~ — ^» - — 

a-ve^ri: LlTont T COnneCtia9 

least one transmission line for providing 

connect.vity for coupied hp energy traveling 1 the at lea - 
transmission line; east one 

a second plurality of lower connecting structures 
positioned below the at least ono ^ ■ 

St one transmission line for 
providing connectivity for coupled RP en*™ 

traveling on the at least ^ ^ ^ theret0 ™* 

n cne at least one transmission line; 

a plurality of viaq „ 

the first plurality If ^ °* 

Plurality of upper connecting structures with 

individual segments nf ^ Q 

structures so" ^L~ Pl ^ « ^ 

provide a helix geometric structure- 

a fxrat ground layer positioned above the plurality of 
upper connecting structures • •, . ^aiity of 

ructures for isolating the at least one 
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transmission Une and the plurality of upper connecting 

structures from outside RF interference; and 

a second ground layer positioned below the pl ura l ity of 
lower connecting structures for isolating the at least one 
transmission line and the plurality of lower connecting 
structures from outside RF interference; and 

wherein at least one via of the plurality of vias is 
portioned a predetermined distance from the transmission line 
for increasing coupling between the at least one transmission 
line and the helix structure. 

13 (Once amended, A radio frequency power coupling device 
as ln daim 12. wherein the at least one transmission lil the 
^^^^^ ( ^ 
Pmty of lower connecting structures are planar structures. 

14. .once Amended, A radio frequency power coupling device 
as ln claim 12, wherein the at least one transmission liL is a 
microstrip the first plurality of upper connecting structures 
are air bridges and the second plurality of iower connecting 
structures are strip line. 

15. (Twice Amended, A radio frequency power coupling 
device as in claim 12, wherein the at least one transmission 
line the first plurality of upper connecting structures and the 
second plurality of lower connecting structures are a stripline 

resonator. A'j.-me 

16. (Once Amended, A radio frequency power coupling device 
as in claim 12, further comprising: 

at least one secondary structure embedded into the 
Plurality of upper connecting structures each secondary 
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structure positioned a predetermine jj . 

„ ,. . Predetermined distance from the at least 

one transmission line for 

. lne ' for ln =reasing coupling between the at 
least one transmission line and the helix geometric structure. 

17 (Once amended, A radio frequency power cou Pl i„ g device 
as in claim 12, further comprising: 

at least one secondary structure is embedded into the 

TZT y lower comectin9 structures - 

structure posltloned a predetemlned aistance from 

one ransm.ss.on line, for increasing coupling between the a 

aeast one transmission line and the helix geometric structure. 

19. (Once Amended, A radio frequency power coupling device 
as m claims 1 6 or 17 wherein the at least plurality^ 

structures 



structures are planar. 
20 



(Once Amended, A radio frequency power coupling device 
as ln claim 16 or 17 wherein the secondary structure is LaT lel 
with the at least one transmission line, for increasing ZZ in 



21 ,once Amended, A radio frequency power coupUng device 
as in claim l« or 17. wherein the at least one transmission 
is positioned on a first substrate. 

22. (unchanged, A radio frequency power coupling device as 
in claim 20, wherein the plurality of upper connecting 
structures is positioned on a second substrate. 
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23. (Once tended, A radio fr eq uenc y power coupli ng device 
as rn clarm 21. herein the plurality of connecting structur£s 
is positioned on a third substrate. 

24. (Once Amended) A radio frequency power coupUng device 
as rn claim 22, wherein the second substrate and a third 
substrate are asymmetrically DosiUnn^ =, 

from the first substrate. Predetermined distance 

23. (TVice Amended, A method of increasing the coupling 
coeffxcient of a directional coupler device which includes a 
transmission line and at least one magnetic field coupling 
structure comprising the steps of: 

positioning a first interconnecting structure in a seo nn , 
*^r StH TWa5n^ adjacent plane with the transmission 

positioning a second interconnecting structure in a third 
Piane parallel to and in an adjacent plane with the transmission 



line; 

aligning at least one magnetic field coupling at a 
predetermined distance from and parallel to the transmission 

line; 

electrically interconnecting the at least one magnetic 
field coupling structure with the first and second 
interconnecting structure; and 

electrically interconnecting the first and second 
interconnecting structure using at least one via. 

26. (Unchanged) A method as in claim 25, wherein the at 
least one magnetic field coupling device is a forward power 
coupler . 
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